Objective: To clarify the preoperative diagnostic rate and elucidate the morphological features of thyroglossal duct cancer through a literature search on cases reported in Japan. Methods: A search of a medical database (Japan Medical Abstracts Society) identified 40 studies on thyroglossal duct cancer in Japanese patients between 1976 and 2014. A total of 47 cases, including the present case, are summarized herein. Patient characteristics, preoperative diagnosis, and morphological features were reviewed and analyzed. Morphological features of the internal portions in the cystic lesions were classified using the previously reported Yokosuka Kyosai Hospital criteria for ultrasonography findings of thyroid cystic tumors. Results: Preoperative diagnosis was described for 43 of the 47 cases. Malignancy was suspected in 18 (41.9%) of the 43 cases on the basis of fine needle aspiration (FNA) cytology (presence of suspected papillary carcinoma cells) and imaging studies (presence of calcifications), 12 and 6 cases, respectively. Preoperative FNA was performed in 24 cases with a correct diagnosis obtained in only 12 (50%) cases. Morphological features were evaluated by preoperative imaging studies and/or postoperative histopathology. We found 6 cases (15%) with solid lesions, 32 cases (80%) with cystic lesions containing a solid part, and 2 cases (5%) with solo cystic lesions, respectively. Calcification was observed in 28 (72.5%) cases. We further examined the internal morphology of 32 cases with cystic lesions according to the criteria for ultrasonography findings of thyroid cystic tumors described in Methods. Of the 32 cases, 25 (62.5%) and 7 (17.5%) were classified as "eccentric acute angle type (Ea)" and "multiseptate type (M)", respectively. The boundary between the solid part and the cystic part was irregular in all 7 "M" cases. No "eccentric and blunt angle type (Eb)" or "concentric type (C)" lesions were observed. Conclusions: The preoperative diagnostic rate for thyroglossal duct cancer using FNA is low, and it is important that diagnosis be performed in conjunction with imaging findings. The presence of solid parts or calcified lesions classified as "Ea" or "M with irregular boundaries" on the basis of imaging findings A. Suzuki et al. 197 is suggestive of malignancy.
Introduction
Thyroglossal duct cysts are thought to arise from remnants of the thyroglossal duct, and develop together with the growth of the thyroid gland. Despite rare, cancer is known to be comorbid with thyroglossal duct cysts, with a reported frequency of 1% -2% [1] - [3] . As the clinical presentation of thyroglossal duct carcinomas is often similar to that of benign cysts, a preoperative diagnosis is difficult to obtain. In fact, there are many reports of cancer being histopathologically diagnosed for the first time from a resected specimen [4] - [7] . We experienced such a case of thyroglossal duct cancer. The aim of this study was to perform a literature search on cases reported in Japan to clarify the preoperative diagnostic rate and elucidate the morphological features of thyroglossal duct cancer. We further examined the internal morphology of cystic lesions, according to previously reported criteria for ultrasonography findings of thyroid cystic tumors [8] .
Patients and Methods
A search of a medical database (Japan Medical Abstracts Society) identified 40 studies on thyroglossal duct cancer published by Japanese researchers between 1976 and 2014. A total of 47 cases, including the present case, are summarized in Table 1 [3]- [7] [9]- [43] . Patient characteristics, preoperative diagnosis, and morphological features were reviewed and analyzed.
Morphological features of the internal portions of the cystic lesions were classified using the Yokosuka Kyosai Hospital criteria for the ultrasonography findings of thyroid cystic tumors [8] . Briefly, thyroid gland carcinomas are divided into solid and cystic tumors. Solid tumors are tumors without any cystic part. Cystic tumors include tumors in which a cystic part is observed by ultrasonography studies and are classified as follows. Cases in which the solid part is eccentrically located on the tumor wall are referred to as "eccentric type (E)". This type is further divided into cases in which the angle made by the solid part and the tumor wall is less than 90 degrees, "eccentric acute angle type (Ea)", and those for which the angle is more than 90 degrees, "eccentric and blunt angle type (Eb)". Cases in which the cystic part is in the center of the tumor are referred to as "concentric type (C)", and cases with multiple septa are classified as "multiseptate type (M)" ( Table 2 ).
Results

Case Report
A 48-year-old woman presented to the Yokosuka Kyosai Hospital with a neck mass that had persisted for one month. She was otherwise asymptomatic. She did not have thyroid disease or radioiodine exposure previously. A smooth rubbery mass of 2 cm in diameter was located on the right ala of the thyroid cartilage. The mass was not tender and its vertical mobility on deglutition was not limited. Ultrasonography of the neck showed a welldefined hypoechoic lesion with posterior enhancement (Figure 1 ), but no cervical lymphadenopathy. The thyroid gland did not contain a nodule and seemed completely normal. A Computed tomography (CT) scan showed a 25 × 18 × 15 mm cystic mass on the thyroid cartilage, containing a 5 × 4 × 6 mm solid part with microcalcifications (Figure 2) . Fine needle aspiration (FNA) was performed and approximately 2 ml of thin light-yellow fluid was obtained. Cytology did not provide a diagnosis in spite of the presence of some epithelial cells with irregular nuclei. FNA was not repeated because we thought the diagnosis was thyroglossal cyst. Routine blood investigations including free T3, free T4 and TSH were within normal limits.
Under a preoperative diagnosis of thyroglossal duct cyst, an excision of the mass using the method described by Sistrunk was planned. The tumor mass was enucleated with no evident thyroglossal duct in the direction of the hyoid bone. Pathological examination revealed a papillary thyroid carcinoma in a small papillary excrescence within the cystic lumen of the mass. Normal epithelium and ectoic thyroid tissue without malignancy were also identified within the cyst. The surgical margin was negative. Additional surgery was not undertaken because of the negative surgical margin and absence of a thyroid nodule. The patient remained disease-free for two years and nine months after the surgery.
Previously Reported Cases of Thyroglossal Duct Cancer in Japan
The studies reported 18 male and 29 female patients, with ages ranging from 17 to 81 years (median: 43 years). There were 44 cases of papillary carcinoma, two cases of follicular carcinoma, and one case of squamous cell carcinoma. Lymph node involvement was observed in 9 (21.4%) of the 42 cases with description of lymph node involvement, and carcinoma in the thyroid gland was found in 6 (14.6%) of 41 cases with description of comorbidity. Preoperative diagnosis was reported in 43 of the 47 cases. Malignancy was suspected in 18 (41.9%) of these 43 cases on the basis of FNA cytology (presence of suspected papillary carcinoma cells) and imaging studies (presence of calcifications) in 12 and 6 cases, respectively. Preoperative FNA was performed in 24 cases, with a correct diagnosis obtained in only 12 (50%) cases.
Morphological Features of the Internal Portions of the Cystic Lesions for Cases Previously Reported in Japan
As the diagnostic accuracy of FNA cytology for thyroglossal duct cancer is not as high as that for papillary thyroid carcinoma, we speculated that preoperative imaging findings would be important for the preoperative diagnosis of thyroglossal duct cancer. We, therefore, investigated the morphological features of the internal portions of the cystic lesions. In 40 of the above 47 cases (including the present case), these features could be evaluated by the preoperative imaging studies and/or postoperative histopathology. We found 6 cases (15%) with solid lesions, 32 cases (80%) with cystic lesions containing a solid part, and 2 cases (5%) with solo cystic lesions. Calcification was observed in 28 (72.5%) cases. We further examined the internal morphology of the 32 cases with cystic lesions according to the criteria for ultrasonography findings of thyroid cystic tumors described in Methods 8). Of the 32 cases, 25 (62.5%) and 7 (17.5%) were classified as "Ea" and "M", respectively. The boundary between the solid part and the cystic part was irregular in all 7 "M" cases. No "Eb" or "C" lesions were observed.
Discussion
Pre-operative evaluation of lesions suspected of being thyroglossal duct cysts consists of ultrasonography, CT scans, magnetic resonance imaging (MRI), and FNA cytology. As the clinical presentation of thyroglossal duct carcinoma is often similar to that of benign cysts, these examinations have been indicated for patients with thyroglossal duct carcinomaas well. However, a preoperative diagnosis is difficult to obtain even after these examinations and the diagnosis of malignancy is often obtained postoperatively from histopathology reports. In this study population, malignancy was suspected in only 18 (41.9%) of the 43 cases for which a preoperative diagnosis was given. This low preoperative diagnostic rate for thyroglossal duct cancer is primarily due to the low correct diagnostic rate of FNA cytology.
It has been reported that the diagnostic rate of FNA cytology for this disease is 50% -60%, which is lower than that for ordinary thyroid gland cancer [4] . FNA cytology can be readily diagnostic as long as enough material is obtained, and FNA cytology has led to a pre-operative diagnosis of malignancy in 50% of our patient cohort. On the other hand, in cystic lesions where tumor cells are confined to the wall, it may be difficult to obtain enough cells to reach a correct diagnosis. Ultrasonography guided FNA may be useful in such cases. Repeating FNA after the cystic contents have been aspirated may also be more diagnostic.
We speculated that preoperative imaging findings are important in increasing the preoperative diagnostic rate for thyroglossal duct cancer and, therefore, investigated the morphological features of this disease. It has been reported that the identification of calcified lesions or solid parts in imaging findings is suggestive of malignancy [4] [7] . In our series of patients, calcifications and lesions containing solid parts were observed in 28 (72.5%) and 38 (95%) cases, respectively. On the other hand, it has been reported that either solid parts or calcified lesions were absent in benign thyroglossal duct cysts examined by ultrasonography [44] - [46] .
However, not all cases of thyroglossal duct cyst necessarily present with typical ultrasonography findings (i.e., thin walls and no internal echoes). There are cases in which the cysts exhibit various kinds of internal echoes or wall thickening due to intracystic inflammation or proteins discharged from the epithelial cells of the cyst wall [44] - [46] . In some of these cases, partial thickening of the wall of more than 5 mm was observed [44] and this wall thickening might have been mistaken for a solid part.
In this study, we further examined the internal morphology of 32 cases with cystic lesions, according to the criteria for ultrasonography findings of thyroid cystic tumors described in Methods [8] . In our previous report summarizing the ultrasonography findings of operations for thyroid cystic tumors in Yokosuka Kyosai Hospital [8] , we found a significant number of "Ea" malignant tumors. In addition, malignancy was also suggested in "Eb" lesions in which the solid part accounted for over 50% of the tumor mass, and in "M" lesions that showed irregular boundaries between the solid part and the cystic part. In this series of patients, all 32 cases with cystic lesions containing a solid part were classified as either "Ea" (25/32) or "M with irregular boundaries" between the solid part and the cystic part (7/32).
An incorrect diagnosis is thought likely to occur when a thickened wall is mistaken for a solid part, particularly in thyroglossal duct cysts with a partial thickened wall of more than 5 mm [44] , which might be classified as "Eb" or "C" according to the criteria used. Therefore, we concluded that only a finding of "Ea" or "M with irregular boundaries" should be considered suggestive of malignancy in thyroglossal duct cysts.
We observed 2 cases in which the cysts did not contain solid part (Case 12 and 40). [16] [37] Preoperative diagnosis of thyroglossal duct cyst was obtained from ultrasonography examination for Case 12 and from MRI for Case 40. The existence of intracystic papillary cancer and normal thyroid gland tissue are described in both sets of postoperative histopathological results, suggesting the possibility that small solid lesions could be missed in the preoperative imaging examinations. This possibility was estimated to be 5% in this study.
Conclusion
The preoperative diagnostic rate for thyroglossal duct cancer using FNA is low, and it is important that diagnosis be performed in conjunction with imaging findings. The presence of solid parts or calcified lesions in lesions that are classified as "Ea" or "M with irregular boundaries" on the basis of imaging findings is suggestive of malignancy.
